All chemicals were used as received. Cu(NO 3 ) 2 ·3H 2 O (⩾ 98%), Mg(OH) 2 (98%), Ca(OH) 2 (⩾ 95%), KOH (90%), NaOH (97%), Zr(OH) 2 (97%), Sr(OH) 2 (94%), La(OH) 3 (99.9%), 1,2-PDO (99%), Mg(LA) 2 (⩾ 95%), were obtained from Sigma Aldrich. Silica gel (40%) was obtained from ACROS Organics. Lactic acid (90%) was obtained from Fluka.
Catalyst Characterization
N 2 -physisorption analysis. The textual properties of the samples were determined by N 2physisorption at 77 K using a QUADRASORB SI automated surface area and pore size analyzer.
Samples were pre-treated in vacuum at 473 K for overnight. The pore-size distribution was estimated by the Barrett-Joyner-Halenda (BJH) method from the desorption branches of the adsorption isotherms. Specific surface areas were calculated using the Brunauer−Emmett−Teller (BET) method.
Transmission electron microscopy (TEM). Images were obtained using a Philips TECNAI G2 F20 system electron microscope at 100 kV equipped with a field emission gun. The sample powder was dispersed in isopropanol by ultra-sonication. Drops of the suspension were applied onto a copper grid-supported transparent carbon foil and dried in air. The particle size was determined by using the software ImageJ.
Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES). The catalyst was digested using a combination of the concentrated nitric acid and hydrochloric acid, followed by measurement of the solution by ICP-OES performed on an ICP Spectroflame D by Spectro.
Catalyst Activity Tests
Hydrogenolysis of LA was carried out in a 50 mL stainless steel autoclave equipped with a Teflon inlet. In a typical run, aqueous LA solution (0.5 g LA, 20 g H 2 O), Mg(OH) 2 (0.4 g) and 0.1 g 25%Cu/SiO 2 catalyst were charged into the autoclave. The reactor was purged five times and pressurized to 5
MPa with H 2 . The sealed autoclave was heated to 513 K and stirred at a speed of 750 rpm. Samples were taken periodically.
Recycling Tests
Recycling tests were carried out with 25%Cu/SiO 2 catalyst. After each test, the catalyst was washed by deionized water. 5% fresh catalyst was charged in next run in order to supplement catalyst loss during the recycling.
Analytical Method
The gas-phase was collected using a gasbag and analyzed by GC performed on a Agilent HP 6890 instrument with a Shin Carbon ST micropacked GC column (308-373 K, TCD, He). Liquid-phase products were analyzed by HPLC performed on a Shimadzu system (Rezex ROA Organic Acid H + (8%) column by Phenomenex, eluent: 0.05 M H 2 SO 4 , the mobile phase flow rate is 0.6 ml/min with a column temperature of 343 K). The LA conversion (Eq. 1) and selectivity (Eq. 2) were calculated on the basis of carbon. Table S2 . ΔG of each species. Figure S3 . The effect of the eq. Mg(OH) 2 on the reaction. Reaction conditions: 0.1 g 25%Cu/SiO 2 , 0.5 g LA, 20 ml H 2 O, 513 K, 5 MPa H 2 , 4 h. Figure S4 . Optimised geometry of species involved including IM and TS.
